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REM> RKS 

Claims 1-46 are pending in the application In the Office Action at hand, Claims 1-23 are 
rejected, and Clams 24-46 are withdrawn from co nsideration. 

Claims 1 and 2 are rejected under 35 U.S 2. Section 102(e) as being anticipated by WO 
02/26378. In addition, Claims l f 3, 5, 19 ^d 21 ire rejected under 35 U.S,C. §l02(b) as being 
anticipated by WO 93/1 1855, Claims 1-3, 9 anc 19-21 are rejected under Section 102(b) 
being anticipated by Etievant. Claims 1, < 5, 10. 17-19, 22 and 23 are rejected under Section 
102(b) as being anticipated by JP 1 1-278802. Clams 1, 2, 19, 20, 22 and 23 are rejected under 
Section 102(b) as being anticipated by Brqmberg Claims 6-8 are rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over WO 0?/263?;;, WO 93/11855, Etievant, JP i 1-278802 and 
Bromberg, Claims 2, 1 1 7 and 20 are rejected und?r Section 103(a) as being unpatentable pver JP 
1 1-278802, Claims 3 S 12-14 and 21 are rejected under Section 103(a) as being unpatentable over 
JP 1 1-278802 in view of Hemingway. Filially, Claims 15 and 16 are rejected under Section 
J03(a) as being unpatentable over JP 1 1-278802 n view of Hemingway and WO 02/26378. In 
response to the Section 102(e), 102(b) and 103(a rejections, the Applicants respectfully submit 
that Claims 1-23, as amended, are not anticipate* or obvious in view of WO 02/26378, WO 
93/1 1855, Etievant, JP 1 1-278802, Bromberg and Hemingway, Reconsideration is respectively 
requested. 

Claim 1 recites a gas separation apparatu including an irradiation chamber for receiving 
a gas. An irradiation device is included for irrad ating the gas within the irradiation chamber for 
causing molecules of the gas to break apart into i *rger and smaller constituent components. A 
separation arrangement is included for separating the larger and smaller constituent components 
from each other within the irradiation chamber b r forcing the larger and smaller constituent 
components toward different regions of the irrad ation chamber. A first outlet is included for 
removing the smaller constituent components fn m the irradiation chamber. 

Claim 10, as amended, recites a g^s sepai ation apparatus in which the irradiation 
chamber includes a rotary member capable of ro axing about an axis. Rotation of the rotary 
member separates the larger and smaller constituent components from each other within the 
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irradiation chamber by forcing The larger apd sim !er constituent components toward different 
regions of The irradiation chamber, and causes the larger constituent components to move radially 
outwardly relative to the axis of the rotary memb* r and the smaller constituent components. 
Claim 19, as amended, recites a gas separation aj: jaratus including a waveform generator for 
separating the larger and smaller constituent components from each oTher within The irradiation 
chamber by forcing the larger and smaller constituent components toward different regions of the 
irradiation chamber. Claims 10 and 19 ha\fe beer, amended to recite the limitation found ift 
Claim 1, as originally filed, "separating th$ larger and smaller constituent components from each 
other within the irradiation chamber by forcing tl ; t larger and smaller constituent components 
toward different regions of the irradiation tjhambi er" 

in embodiments of the claimed invention, the irradiation device can be configured to 
sufficiently irradiate gas in the irradiation chamber, such as hydrocarbon gas to cause the gas to 
break apart into larger constituent components su»;h as including carbon, and smaller constituent 
components, such as hydrogen and/or hydrogen i,»ns. For example, an electron beam device as 
claimed in Claim 3 can break apart the gas in the rradiation chamber in an effective and compact 
manner. In addition, by having a separaticm arrangement for applying forces within the 
irradiation chamber on the larger and smaller con tituent components for forcing the constituent 
components toward different regions of the irradiation chamber, separation of the constituent 
components can continuously occur within the irradiation chamber while at the same bein£ 
inadiated. This can allow separation in a quick, v fficient and compact manner. Separation can 
be caused for example, by centrifugal forces with a rotary member, or electrical or magnetic 
forces with a wave form generator, applied withij the irradiation chamber or combinations 
thereof. 

In contrast, WO 02/26378 discloses in Fh is. 1 and 2, the treatment of CH4 or H2S with a 
corona discharge within a reactor 14. The .treatment of the CH* forms hydrogen (H2) 18 and 
C 2 H2» and the treatment of HsS forms hydrogen ( -I2) 18 and sulfur (S) 13, which can be 
separated from each other by allowing the hydros en (H2) 18 to be filtered and passively 
separated through a membrane 1 6 and removed *.i rough outlets exiting the reactor 14. It would 
appear that a mixture of hydrogen (H 2 ) 1 8 'and C ; H 2 or sulfur (S) 1 3 extends throughout the 
reactor 14, and membrane 16 merely allovys only the H2 to exit the reactor 14 through the 
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hydrogen outlets, but not the C2H2 or S. As a re.-? ill, there are no forces applied to the H2 and 
C2H2 or S within the reactor 14 which separate th<: H2 and C2H2 or S from each other to different 
regions of the reactor 14. Instead, the separation uf the H2 occurs passively while exiting fhe 
reactor 14 and the membrane is nor a sepajation arrangement as recited in ihe claimed invention 

Accordingly, Claims I and 2 are npt antic pated by WO 02/26378 since the reference 
does not teach or suggest vv a separation arrkngejn, nt for separating the larger and smaller 
constituent components from each other within ti e irradiation chamber by forcing the larger and 
smaller constituent components toward different egions of the irradiation chamber/' as recited 
in base Claim 1 , Reconsideration is respectively -equested. 

WO 93/1 1855 discloses the irradiation o: oxides of nitrogen and sulfur flowing through a 
duct with an electron beam, which causes the oxiles to react with lime, ammonium or water, and 
form solid compounds having larger molecules tl an the original oxides. The solids are collected 
on collection sheets 5 with an electric or magnetic field at a location that is downstream and 
away from the irradiation region. There is no separation of any components to different regions 
within the irradiation region that is located below the electron source 1. 

Accordingly, Claims 1, 3, 5, 1 9 and 2 1, a- amended, are not anticipated by WO 
93/1 1855, since the reference does not teach or s : ggest an irradiation device causing "molecules 
of the gas to break apart into larger and smaller constituent components", or * v a separation 
arrangement for separating the larger and ?mallei constituent components from each other within 
the irradiation chamber by forcing the larger and smaller constituent components toward 
different regions of the irradiation chamber," as j :cited in base Claim 1 ? or "a waveform 
generator for separating the larger and smaller co istituent components from each other within 
the irradiation chamber by forcing the larger and smaller constituent components toward 
different regions of the irradiation chamber", as j ;cited in base Claim 19, as amended. 
Reconsideration is respectfully requested. 

Etievam discloses the use of electrical or .;orona discharges between electrodes, or 
microwaves for treating fuel gases. A me?nbran<* located at the periphery of the irradiation 
region allows the passive separation and r^roovfc: of hydrogen exiting the irradiation region. 
There is no separation within the irradiatiqn regk n as claimed. 
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Accordingly, Claims 1-3,9 and 19t21, as amended are not anticipated by Etievant since 
£tievam does not teach or suggest "a separation arrangement for separating the larger and 
smaller constituent components from eachi other ,/ithin the irradiation chamber by forcing the 
larger and smaller constituent components to waiv s different regions of the irradiation chamber " 
as recited in base Claim 1, or "a waveform generator for separating ihe larger and smaller 
constituent components from each other within 11 e irradiation chamber by forcing the larger and 
smaller constituent components toward different *egions of the irradiation chamber," as recited 
in base Claim 19, as amended. Reconsideration Is respectively requested. 

JP 1 1-278802 discloses a gas reactor 100 deluding rotor 102 with blades 103 having 
catalyst layers 104. Electrical power is applied b ;iween rotor 102 and an electrode 105 which 
forms a glow discharge to convert a CH4 CO? gas mixture A, into a gas mixture A 1 of H 2 and 
C0 2 . The gas mixture A 1 exits together through he same outlet 1 1 1 (f 1G. 1 ). Rotation of the 
rotor 102 therefore appears to mix the gases raih. r than to force different components to different 
regions of the irradiation region. 

Accordingly, Claims 1, 4, 5, 10, 17-19, 2.: and 23, as amended, are not anticipated by JP 
1 1-278802 since the reference does not teach or uggest "a separation arrangement for separating 
the larger and smaller constituent components fr to each other within the irradiation chamber by 
forcing the larger and smaller constituent £ompo:ients towards different regions of the irradiation 
chamber;' as recited in base Claim 1 , or rotation of a vv rotary member for separating the larger 
and smaller constituent components from each o.her within the irradiation chamber by forcing 
the larger and smaller constituent components to vard different regions of the irradiation 
chamber, and causing the larger constituent components to move radially outwardly relative to 
the axis of the rotary member and the smaller cu^ituent components", as recited in base Claim 
10, as amended, or VL a waveform generator for s. sarating the larger and smaller constituent 
components from each other within the irradiatk n chamber by forcing the larger and smaller 
constituent components toward different regions of the irradiation chamber," as recited in base 
Claim 19, as amended. Reconsideration iis resp* lively requested. 

Bromberg discloses in FJGs. 1 anc^ 3, a p asmatron fuel cell system including a 
plasmatron 10 having an annode 30 and cathode 32 thai creates a plasma arc 38 for treating 
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hydrocarbon fuel 12 and producing a hydrpgen ri:h gas mixture, which can be introduced to a 
fuel cell 16. Referring to FIG. 10, the gas jnixtui : exiting the plasmatron 10 can be sent tp and 
separated in a hydrogen separator 56 for s^parati- g hydrogen gas from carbon monoxide and 
carbon dioxide. 

Accordingly, Claims 1,2. 19, 20, ^2 and A as amended, are not anticipated by 
Bromberg since Bromberg does not teach or suggest "a separation arrangement for separating the 
larger and smaller constituent components; from tach other within the irradiation chamber by 
forcing the larger and smaller constituent eompo ents towards different regions of the irradiation 
chamber," as recited in base Claim 1 , or wavdbrm generator for separating the larger ^nd 
smaller constituent components from each; other vithin the irradiation chamber by forcing the 
larger and smaller constituent components to war , I different regions of the irradiation chamber," 
as recited in base Claim 19, as amended. Recon:, deration is respectively requested. 

In view of the discussion above, d^pendcift Claims 6-8, which are dependent upon base 
Claim 1, are also not obvious in view of WO 02/::6378 ? WO 93/11855, Etievant, JP 1 1-278802, 
and Bromberg, and dependent Claims 2, ill and ". 0 7 which are dependent upon base Claim 1 and 
base Claim 19, as amended, are not obvious in v, ?w of JP 1 1-278802. Reconsideration is 
respectively requested. 

Hemingway discloses in FIGs. 1 and 2 a parallel plate non-thermal plasma reactor 10 
having electrodes 12, 14 and 16 for generating a ;orona volume and a non-thermal plasma for 
treating gas such as diesel exhaust, for ex4mple r or converting NO x to N2 Hemingway does not 
separate components towards different regions o a irradiation chamber. Column 2 lines 40-48 
disclose that non-ihermal plasmas can be ^enera^d by the injection of electrons into gas by an 
electron beam. 

Accordingly, Claims 3, 12-14 andpl are not obvious in view of JP 1 1-278802 and 
Hemingway, since neither reference, alone or in ;ombination 7 teaches or suggests "a separation 
arrangement for separating the larger and'smalle constituent components from each other within 
the irradiation chamber by forcing the larger ana smaller constituent components toward 
different regions of the irradiation chamber", as ecited in base Claim 1, or rotation of a ^rotary 
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member for separating die larger and smaller con mtuent components from each other within the 
irradiation chamber by forcing the larger ^nd snu ller constituent components toward different 
regions of the irradiation chamber, and casing tie larger constituent components to move 
radially outwardly relative to the axis of ttye rotaj / member and the smaller constituent 
components", as recited in base Claim I0,as amended, or "a waveform generator for separating 
the larger and smaller constituent components fin m each other within the irradiation chamber by 
forcing the larger and smaller constituent |ompoaents toward different regions of the irradiation 
chamber", as recited in base Claim 19, as proenclid. Reconsideration is respectively requested. 

Furthermore, in view of the discussion afcove, Claims 15 and 16 are not obvious in view 
of JP U-2788Q2, Hemingway and WO 02/2637V: . since none of the references, alone or in 
combination, teach or suggest rotation of $ "rot* y member for separating the larger and smaller 

T 

constituent components from each other within the irradiation chamber by forcing the larger and 
smaller constituent components toward different regions of the irradiation chamber, and causing 
the larger constituent components to move radia: y outwardly relative to the axis of the rotary 
member and the smaller constituent comppnents." as recited in base Claim 10, as amended. 
Therefore, Claims 1-23, as amended, are in cono tion for allowance. Reconsideration is 
respectively requested. ■ 
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OONCX CISIQN 



In view of the above amendments jwd renarks, it is believed that all claims are in 
condition for allowance, and it is respectfully requested that the application be passed to issue. If 
the Examiner feels that a telephone conference v.ould expedite prosecution of this case, the 
Examiner is invited to call the undersigned- 



; Respectfully submitted, 



JHAMIL 



By_ 



BROOK, SMJTH'&kEYNOtDS, P.C. 




;Darrei: L. Wong 
: Regis; -ation No. 36,725 
'Telep. one: (978) 341-0036 
[Facsimile: (978)341-0136 




Concord, MA 01742-9133 
Date: January 2, 2008 
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